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(57) Abstract: An RTM molding method comprising disposing and clamping a reinforced fiber base material in the cavity of a 
molding die consisting of a plurality of dies, and then injecting resin to complete molding, characterized in that divided areas with 
respect to the surface direction of the reinforcing fiber base material are assumed, respective divided areas are ones in which injected 
resin expands over the entire surface in the areas and can be substantially uniformly impregnated in the base material thickness 
direction, and injected resin introducing paths are formed into the respective divided areas for respective assumed divided areas; 



and an RTM molding device. When a comparatively large molded product is to be formed, a molding step from resin injection to 
impregnating/hardening can be implemented at high speed without producing a non-resin-flowing area, thereby enabling a high- 
f-^ quality molded product to be produced free from voids, etc., with a molding time shortened and a production speed/production 
volume increased. 
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Stt^MW-te, »J!g^^(DTO#mffl^l2(9^-:^»i|iS^i2mm, ^ 

[0084] ^(DJ;5^#^^cJiTS2.4^J:t^^ra^--h3^fflv^c^-e}i, ^r^^° 

mm<Dmmm&m\^x-mzmkfflmmt9iz:^m&tix\, k c mm^^-y 
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[0085] 05— E|7tt, ±mf8lMW&&kKffl<DmMtefflZ&%RTMf&teft&:&£Xfim 
X25<DX-<—Xi£3£MirZ) 0 #a^24^^/J^Hil7L24a(iiL^^o. 5-3. 5 

®^L{*XfE^yT^^25^tb§J; t 9 i bf^d^i^v\ ^tr^aiic^aHili 

^if^3l<Z)Mja^^f^-f/VAy— fcLfctefu H^m^a— :/27£«9^ 
^M^-TSo 0£S!Ji-LS21«r_L#$*. ^ B B p^^7L«24^*f-TM22J:«9 

[0086] igera, ±M2i^lt*5»9, ^^®#j^^^W5g^lE-r^fc^otfJ5g^s& 

m) jftSfeD, ^(D^IJ^tV^lOmnKDKPB-ei^^W (lB3mm X $t£3mm) tffbif 
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[0087] H7kJ\ TM22Sr^bT*5«J, S(D^(^ffi^^Sffl^lf^31^pX$^-CV^ 

±M2ii:-Srr5^ei3:, TO&A^-^26^TO#m^-^27fc& 
29BEBJB<£>fit34, 35, feil^V— /VfflO-y^fll 37^ 

[0088] ^Oj;5^«^tvfc±TM21, 22*5itF4 1 ^$R#i:L-C(^#?L«24^fflV^cj^ 

ilt, mm®0fd^^ff^^f$(Si^i^^g^t:i^i^H-23^aA$tbS(D-c\ & 

[0089] ^Jfeflll 

_h|E(D#^^#^*5V v*C\ ^mSD-^^X^m^m iX-WT^m) "CI 500mm X 
1200mm Xf$3mmiU ^bitltSWirLT, 11/ (W)Mh^T700^n^BT7 
0-30(300 g /m 2 )8ply^«Utt><Z)£rfflV\ TOiXT, iftM^bM^^rvlf 

m ^v>-ktr-c35h (4^7-/^mmm ) v >Tj»u^^ jttsj^^ 

[0090] 08-0 12i3\ «M^^2^ifeM#^§RTM^?f^&^oJ;tK^g^oV^-C 
^UfcfcOrCfcSo HllfiJ\ ^BJ^#SRTM^?f^g^fflV^c^^v'^^54 
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[oo9i] &3&&m4i\tt. mmmA9^-Km&z>m.m<DMmmAW46, 47, 48, w 

47, 48S.T/#tilW49f*#>«raA^V^46b, 47b, 48b, A9h%jtL,X 

mm^Amms. mmm^67\cmm^nx\^ 0 mm&Am&esitmm&AM 

ffi9&65iZ.fafi±oXftl,ffi1r 0 mMf^mm62^ — «LTM^v^:7 0 62a, 62b 

^m^^xm.m^v>^>^mmK^mir^txmmm>m^ir^t^2m 
3xm&t$ti, ffim&Affi&65iz.mz> 0 mmmm7teM^>-?58^<Dmm<Dm, 
[0092] wmsiAWom^im.1*. mm^m^m^-^m^xmrn^m 
zmmmA^e, 47, 48immir%mm&m^xmAi¥Mtimmiztez>z-t&m 

[0093] I29te, EPB^ft^#«^«Sr]i5i^^i-SRTM^^<D5paig x £<fcT 
M43(D^FffilH-efc^ 0 ±M42£TM43te, IH8[3:^i-J;5^, TM43#i<DtV?L5 
l^_hM42#J(Dt 0 ^52^A$tl,^^^(-J; t 9{m^^tL, /V45^- 

Q£A9^— 46c^TOaA^^/v^^— M6d^3SMi-^^AW46^^#^^p 
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Kh^mmmm^^mm-r^mmy^^— h49dt$m9>~r— 49 C k^ 

mmmy>~r-49c^bmm) k^ox, mmmAy-o^bm^ntcmm^m. 

[0094] z.<Djfmxn, &m.tb^m<DmM&, m^mmmAy^^hmn\y^-^x(D^ 
Mfim\ ^M^m^ir^m^mmmmmmx^x^, mwmmxfoztK 
Amm&&. mhmmmAy4^bmmy-f>^x(Dmm^^^m^, mmmm 
tfrnfrmwcmcMmi^xv^tcbb, mmmmmmhM<^, m^^xitmmv) 
^Mmtmx\z.^mmr^t^m^-h^o ^m^m^n, mt*m.<omm* 
m^tdo, mm<D)±ti&±ifxmmmAirttmfimbthz>j!>K mmm^mmm 

[oo95] ±M<Dm^ &M&&Amt£fcfrm3&<vRTM)$M^mxn^ 

mm*mv^m&. K9^-rj;5^ mm^Ay^iy^m^^^^o^mcD 

©tfaA^^ew^t, mmmmy^49MK^i^xmmmAW47, 4%% 

iljJPU Mm&Ay>y~-46ctmm&Ay^^-h46dfrbMi&£fr%Mm& 

Ay4>,mmmAy^-47ctmmmAy4^^-h47d^m^ti^mm 

aAy-fy, mmfiiAy^y— 48cbMmmAy^J*?-h48dfabMj$i5tiZ>m 

mmA9^frbmmxmmkmmt3iAir%~b^£^x, Mikmwtm^umirz 
mmffiwj&mmirz>zb&x^z> 0 o*?k mm^Ay^bmmmm^-mm^n 
(sp^, fflmmtmu^m ®^©n mz.^mi^t^m.\z.nn^bx^ 0 
m^w^m^ m%mA5^&mftm(D¥$rsi±m?z>z.b, h^m^ix^ 
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&f&M&*Sffett£Z> 0 fc*3, El9(cl*3(t646a. 47a, 48a, 49a{3, V— A'ffl^Sff 

[0096] WJJg^AW46^^(DWJ!gaA?rM±S«TO^AW47,48^^<Z)TOaA^ 

49(D{5A®^X.§^if(D^IE^^^-rS#^^fe5 o 
[0097] Hl-*7t, ^ D 0 p^g)8, H9t^-TTO(Dj;5^i:bK^^^?f^^L/D( 

, WJJI&AW47, 48frb(DMmmA74>fab<DmAffim<DffitlZttKfti?X, 

[0098] TO^^^^^<D{5(^^^^A$tv§iM, m ^aA^-e, mm 

<, wmmM9Mzmm*mtovx<zz.b&m<>x^xb. asvxhmm&mm 
^wzmrnvto je^^jji^tti^v-d^jjiSraAi-sr^i^oT, 

[0099] m«\ wm(ommvtto&wmwn&^^ft\zmwLX38^ mmmm? 

74>frb<Dffim&A&n5b^mffi±Kifr&mx&z> 0 

[0100] #JJi&A^5&65^«Jlii&Al?46, 47, 48©*mt*, +^«*<Z)«^#^^ 

i^Af tfi Pi5-30mmOt)O^V Wat^aAJ±^^»^/iie)^l. OMP 
a^±<»J£tt£tfJ§^ 

W^f*, WiiJJ?^^2mm^©' , T7ny , (IiiI)||fa-^ 

0jg-efc5 o flU "^70^" fiJL^lCt. it^w^ft^y^v^^ 

[0101] ft, Wa^NWW 9<D^C^«f*^^<D^^^-^ % -0(DMrt-eiHB#^^ 
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[0102] ffimmmw*mm$mm9&<Dtt ! m>. mm^Kmrns^tmrn^ -tftttmm 

n^" (&0tffim)^<n79X^?m<D^—Zf&mi?btlZ*\ M5-10mm, 

o 

[0103] mmmxm(DmmmAmme-48^ mmmmm^m^mmir^mA^ 

:/46b— 48b^TO#m^/K/49bte, ^W^yy^lCj;^, fiL^H^J:?) 

fcU «f»ffi^/K/49bte, f*5MK©2|lt|j:*<, Sftl&©#«r3£fb /w* 

[0104] # jjgoJnffite, i/y>-^>-^^^J:6*Pffi^&^J;tt^S*tt^#btb6o » 
flg^&Affiteo. l—i. OMPa©4fiffl-efflv^©j5S0*bv\ ^tficaAffi 

[0105] ft»»^J^^Mrt©^MIiS«-t!:^i!:^$^ «fJ§it#tii1f49^M§ 
#m»67l^-ePJ^bfc^#t±l^W^49b$rMC, *0««<«filiinJEE^1S62 
^J;oT*Pji$^aAi±T^rt^iiLfc^,»JJiaAffi^V^46b-48bt ) ^ 

•So 

[0106] J^<0#fcRTMJi&gK# Oj&gVX^A) 54^ ioTRTM^^f V \ #VK& 
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[0107] *<D&te&, mzmmvtc&ttmm&j&tii . r&m&m^mmmmi . m 
mvumomimK R^mm<DW^-t^^tc±x\ mn^mKm^tc 

ft, ftmmh&sk&&&&tez>o 

[0108] U0>U &mj£jJ&±tf. ffiM&^ftxmA-rzt. ffiz&<<itJ:5\z.mt(D%Uti 

[0109] ^*d\ ^nifeii8^{^sRTM^^^*3j;^e^{*. mm&±T<Dmmm 
tmmmu ^^m^v^rc^Mxwmn^mm^xm^<Dmm^iJUf±^ 

[0110] H»[|2 

011^^i-^:||ig^#^#5RTM^^>^A54^*5V>-C, 
#-e^7#-r^)— Gft£l600mm X i|i@700mm X (J?^) 2m 

«H4SrBll2A*5J:tf|gi2B^-ro 1M&AW46-48, ^mW49Sr^rT5^ 
M41(_hM42, TM43#^*$2000mm, ifrMlOOOmm, S§350mm)©Tl43 
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B:T300B-3K, @#:192g/m 2 )£r8ply(0/90° BBfR]SW;4ply, ±45° Eft 

#^g55^TJbM42^|flC-C^^^L7h 0 ±M42tt^M#«55^J:o-C2 
00Y>XM)±^X\^ o _hS42, TM43*^af»60(Ell2) ^oTlO 

[0111] ®lCH^rj;5^ TM43f3i^(tfetLfcWSgaA^^f*(F!lx.WlgaAW46 
(D{ig-e«) ^W64^bT4tir&Affl«65^}gMU KOLA' WzfAG 

tb^o i^*£»*j$-c, H9^^-r#^TOaA^^«tot-t>^^r-e-^^^»J!l 

, ^^^#ig#m^v^49b^^5«ig^Nmw49^#a^mw^i*aL, m 
t^mm^4>m^-mrm^mmmm : 7>~r-49cRxim : 7>^---49ctm 

Y49d(±Mt(D^)Ty>^\0. 5mm)t«$^, imzmtfh*VX\^ 0 
[0112] W^A^^^f It^ffi^^^oT, ^«6^^^-Yt^(Di5f^M^ 

H;£;ft/Cl^ 0 £fc, #^^A^^«#J!l#m7-r^05f§j£V^$-^fc§ 0 
[0113] Blll^i-W^aAW65^t^»J!gaAW46-48*^[i:^12mm, J?$l. 5 

49^^a:^16mm, /?^2mm^"^ci^" (MWl)M^-:/^fflUc 0 # 

ffi«67mTO;«^V:/58;r«^ 

59^(tfc 0 

[0114] £fc, #Ig^AW46— 48^>#mW49^TM43i!(Diy— /V^ff /V 
^A$|$#46a— 49a^ _h, T^O^M^ofc^Mv--- /M^(0-y^)4 

[0115] i:faj»^^:&l^T, #a#tii P49d^*^^°58-eMrt fr^T^m 
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mco®iA&mteirz> 0 fimmm^fe, ^yv> ? ^v^62a, 62b^m^^x^<o, 
owo ^v^k<dtr-c35h M^s—/>mmm ^u^xntm^^y 
<Dmmkvxm\^n%*~T^i/^?xm&mi2A\z.^ir 0 y^j&z.&wmtt 

[0116] mm&JMM57-en, *tfl^^j61a, m4kM61b&mWVt£&h60°CXMUl. 

[oii7] tj3mA©^i!ii#$ti5fiM^^^^rt©$a«iaAi^i*- 

vtz.Mm&mmu ^<D^mm^^mmA^x\^\^t^mm^x^h, mj± 
mm&wLfofc&ALito *7t, mf±mm^>u>^>zf62a, 62b«©etm^#«5o 

SEA/VK/46b«rW#, Sft^tf J§g£S£Ai-3 0 SEABHtelStt. §fetW49<D^ffl 

[0118] Mm&AW46fabmmmA&mifcvxfabift3o?m\mm&AW47<Dsvv7 
47b&ffiML,x, mm&AW47fab<Dffim®LA&mtti^K. 0 *<d& s mzi&mm 
mm&AW48<D/v^&48b&mm^x, mm&AmsfrbiDmm&A&m 

tout. 

[oii9] mm^mtmmmu^fD^misMt, mmu^^m^x^^mm^ 
[0120] MmmA f g46£<9mmi$LA$:Mtt3isXfrib, 3ft3o&&temm&49Kmm*m 
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[0121] ^icmm^A^mmr\^it±m<D^-m^ ^<Dmofj>mmmm. 6MPa 
[oi22] ^B B po^(D^^fp«Lfc^, ^vK^tv*-/v^^</ t e<, m#>xmm& 

[0123] Jttfcflll 

aAtf(?yf- 47c. 48c*3J:t^7>r^y— b47d, 48d^^) , WI&AW4 

00cm 2 (D*^S§B^^^bfCo 
[0124] HJfefll3 

A=3T(J?$i0mm, jyUKtitmo. 1) ^t?^*»i^bi7-^K^^ 

[0125] *&w<Dn3mmi&mz&zRTM&M&mz^xm.mirz> 0 ^ 
RTM&mjfmzxz. fflmmmm<Dum^\,^xmi8$:mmL,xm.wirZ) 0 m 

18AK^1T£5K, mMM<D±m.83Kt£ffim&A P 85»3I P 86#SS8!ttt>*VCV ^ 
3 Q TM84«, fJIftAfflyyt- 89£^U ^\f^(DM 
fflicttv— /H»90ds^$*urv^ o r*Vb_hTM83, 84#^0f^(Diag*-CiP 
ff^tl/O ^ c TM84(D=3r-^lf ^®^»|i^^aW^L-C(^7 0 y^-^SW87^ 
legLfcm, ±M83^|#Tb-CTM84i:?f^$tV^ d r^t^^ir5/hi-^ 0 r07°y 
7^--i,It(Z)*^i:Lt, #3&WT?&J£UfcJ;5fc: % Hl3^>g|l5^i-J;5«S 

[0126] Bll8B^i-J:5^, TO^^91(c:igilLfc«fJ!gaASS^93^^ 

/V^92-eH^L, *^^94^jgMi~5!a5ljSB&96Sr/V^95-e|gJfei-5 0 ^ 
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swzf92%mwa^x^ mm^^9i^(D^hy^^mm^^xMm.^hm 

jmAfe^93£MLT&A P 85^Q£AU *f jm^Affl^W— 88/5^-^^ 

\=\86&m<>xm.$m$&96\z.mM\sX%±tb, vMm&96<D/vv?95&mmis 
mmm(i&m&w<%ffl£fttt^}?^ft<Dmmfcfrtfx^ ^mzmmizirz 

o ^rl/T, #ai^A^93(D/^^92^W^bT0f^0#^ora, 
[0127] H18C^-TJ:5^, _h§!i83£r_h#£i^rc, TM84_h^a$^xfc^p B o 

RFI (Resin Film Infusion) „ ir^^l/^V^" 

[oi28] ±m<D£?fm&jfmK£<9^ *mmm%mm^kmm&uT<D£5\zm&vfc 

o 

&0 SM^^T300»CO6343B ( B # ; 200g/m 2 ) <D lplySr^jg 72 (iSMIi 
»f) KESU ^:(D^T«S^bT^f^|||i^^^§7^^-^:yha73 ( @ #; 7 
0g/m 2 )^@Sgb^ o ^©Tttt, 5^kJB^bT(D3ja«^(D3^k»MM74(^: 
K«)Bhl/^T700»BT70-30; @ #300g/m 2 ) ^ga^UT, ^7^— AS 
W87&M)&\stc 0 Z.<D7°V7*— ASW87^fflV>T, 018A— Ell8C^^b7iRTM 
^?f^£-eCFRP(^^*i^bTO)^BL7t 0 r<D£#(D, (±M83^T 
M84T«j^) (D?M«95°CT\ 60 o C(^^$^/t^7Kdr^lg75^K^ma 

m&m-r%mm^?9i£vmm)±o. 6Mp a icmm\^mAvx^i,± 0 m, mm 
^^9i^ ^M(D^^iymmm^>^tm^mm^^hm^tix^^ 0 
[oi29] iitaRTM/&^:&tf3rafflj^ 



WO 2005/077632 



33 



PCT/JP2005/002314 



(Dmmmnxvmwmx&z^tfrhffim&mm^ xfc«>, ^^iv^y wi73 

i-^#b-CV^c^;?^78^^^75ad^75b^M§^tb^j;oT, ^tf^f(D^c:# 
ffi£tb/c 0 BI17A, B^1iH^ mm72&Mf&ir%m&72cbm&72db<D 

[0130] H»!l5 

(72a, 72b) (D^Ti^ @ tt^30g/m 2 (D^S^WM^yY^ht^y^^^yYM ( 
73a, 73b)£IEf£LT, _h^^|K)#^^-e#^^Ai-§^^V\ E|18B<DA$|5£ 
^1~l2|-e;fc5Ell6<Dii«9, »75a^75b^»;tVK »75c^75d^M3 

^tt^oT, mmmmm2 a b±M8^ %Lnm<Dmmmmm2hb-rm84b(D?: 
, mmm<ffitvxwffim^x\,^fcm&78, 79^m^^h^m-mm^m\^x 

[0131] Hife#!|6 
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(tt)Mh^T300^CO6644B(g#;300g/m 2 )^«M, 5ltfbJg74a, 74b 
^b-CgtSU HtC^<Dji^7^Jft*i<?57^A^5/hS73a, 73b ( g #; 50g/m 2 
) Sr-tJvehJBISU &fc5#^/B K^CV OHO $!| hl/#T300»CO6343B 

(l^h^K ; 3K^, g #; 200g/m 2 ) Sr^:^tbBBebfc*^<Di^^hVy^fflf5t 
HI 1 8 A- El 1 8Cfc^ftRTM&&Xmfc£<>X1fflmmtffim 1 00£r*»L 

[0132] }t&M2 

[0133] ^jfe^tt, »llgiffi»i«t«:dS/h$v^^A^yhJg^v^«), wm&KMte 

&mm%*m3\n86\zmmisXMz&v<Di%m'dK mmm4Kit^x, 1. 38 

[0134] _hfB(Di5 fcfcHSW K&ZRTMj&J&Jf&33£Tfimmz.&i< ^Xte^ ffim&AM& 

miz.mmx%% 0 
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-v^(D9&mmmistix\^Mi^3bz> 0 mm^Am^—^^xi/wmm 

mw?=L—7tei?&m^x, mnmm^-y^w^mm^mir^-tKXox 

<Dt£\ ^m&wm&%nz>^t&x^z> 0 
[oi36] ni2o«, _hTMiii, ii2(Dm%Mx\ m2i\±^(Dym(D^Ammmxm, m 

1 12<D±mKKZ)&£tl±mj&* J r'eT4l 13(D^m KO~V^l 21^IEl^LfcTM 
1 1 2(Z>fJU«^tf T^fl 1 3 ft ^EMi^o ^»J§g&Affl5M^-- 1 14*5 £ t/W 

— ^117(D^B?#^(D?#120^#120(D^^ratt^^— NBR 

m iy—^m^m is, 1 lg^ratiifEfit i2o\z.mm-r^m^—^mm^^w-i is 

{^ttfcitt^ H22^i-J:5^^^^Mi-^^^-^i4i(D5 1 c»^^SM 

(DWl42^#A£tb3£^M^ ft^m^y-7^—7°l53tim%ttl1rhthfz.mm 
%LAnttl40mmirZ> o -^L-C, i:Slll£^CTi:Slll£TSll2^fR]tf--C 

#pjeu ±mmmmAnm40^mj±ir^ o ^(D^mxmnm^Kmmcmwm 
j&2rT) \z.u^mir^bK^x^mm^w-^mm-^>o 
[oi37] ^©t, K^^°(^iii-s^h7^° (®^rf ) i-^^tb/cTO^^mffl 

^m^~-zfiittfr\^xmm*Mm8LAirz>o ^lt, tiaA^rt> *ra 

^Affl^^-^ll6*5J;tJ?W»mffi^-^ii7?rH^U Bf^<»f! 
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[oi38] %\(Diy—/i^fa±m&m&m2iizmir£5K, m\Mmmti25<D#-m\z. 

mkwm-7})7*—j*m23^ ^^^i33(D^m^nm^thtco-v^m^ 
nrr) Kmmir^y—/vm^m36^ i37&m&un±mi3u rmi32^hm 
^ti^^^T^i33^mmumm^Am9^-i38^xx^mm^m 
ffl?^-- i39izMMirz>ffimnLAm?-~— ^134, &£TfMm$mm?-~— 

[0139] JifB»^aAffl^-^134^oit^»a#mffl^^--^135^«, 0!l;tf£&J» 

mi-^ticx^xmm^M-ni-^o m20[z.^tz.mtmm^M^M>-^ 
Kmmir^M^b^yzf\cmm^nfcmmmmm^^-yi35^^x^ifT4i3 
3^mm^fc^m^\fT4i33mmmmxm^-yi34^vxmm^ 
#njE&Ai-3o Mj±£nfcmmfemmmAm9>^-i38Kftmvtc%k, axffl^ 

^/VA^-hl26^MoT#fIg«firfB5^bM^y^--Aft:i23^ga^$^-cv^ 

=3f-Yif^i33rt^^W]bT, mmtwm^)^—^w-i23(Dmtwm\^m:^fi 
% 0 t<vm, mmm^mt^m^^^-hi27^m^xmm^mm : 7>'r-i39 
i^wus^ #mffl^^-^i35^iioT*sh^^^t±]i-§o -^lt, wig 

aA^^Tb^,»^aAffl^-^134^»^#mffl^-^135^K^ 

[0140] 022«mrfE^!)^fflV^cW^^Affl^-^116^Wg#mffl^-^117(D* 

§|3^^MM^Wl42^#Ab, ^B^^-/v^-^l43^bfc*it-efe§ 0 
M»W142«, _h§Ulll^TMll2^KCTW^Affl^-^(^31^LTfB 
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vh$v>R) io, io / ^*$tt-f , »j§iaAffl^-^ii6^w»m^^-^ 

1 1 7(D R^$T ffi^^#b-Cdr-rt^ ft <Z>*^BR 5 1 *3 £ Xfmm<D R m«K)£ 

[oi42] wigaAffl^-^iwai#mffl^-^i-tt, xKy^w^, 

[0143] ^t^mm^xm^^-^^mmwmm^^-^(D%m\HmmK^x\^^ 
mn<omiA2,\znm. r/i^ mm. m. ^r>^^m^bti^ 0 isb^tz.. abs, 

^ffli-^^^Brf^trfc^o V^^W^Vv-CkO. 5mmJ^_hO^I)?^fc5-^ 
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